This paper aims to figure out the impact of father on the development of left-behind children. For this purpose, the absence of one parent was distinguished from that of both parents, and their impacts on left-behind children were estimated separately. Focusing on the absence of father, the author examined the father's role as the caretaker, which is usually assumed by mother in normal families. Besides, the effect of father's absence was compared with that of mother's absence on children's development. During the research, the height-for-age z-score (HAZ score) was taken as the output variable. The research results show that the absence of both parents has significant adverse effects on the development of left-behind children, resulting in a 0.66% and 0.62% decrease in HAZ score from the levels when either the both parent's presence or the father is absent. This means the mother alone can take care of the children well when the father is absent. Besides, the father's presence is more important than whether he assumes the caretaker role as long as the mother is at home. Whether father is present or absent, the mother's presence is essential to the development of children. Therefore, more favourable policies should be laid down to encourage mother's presence. The research findings provide important insights into the development of left-behind children.
Introduction
The left-behind children in China generally refer to the children who remain in rural areas while their parents leave to work in big cities far away from home. According to the 6th Population Census in 2010, there are approximately 61 million leftbehind children in China, of whom 2 million are left at home with no support from relatives. In other words, one in three children under 17 in rural China are living without one or both parents. Almost half of them have been left at home by both parents, a situation rarely seen anywhere else in the world.
The grim situation has attracted the attention of many researchers. The existing studies on the effect of parental migration on leftbehind children mainly concentrate on the time allocation and academic performance of the children. The previous research has revealed many negative impacts of parental migration on left-behind children, ranging from the loss of income, the lack of parental care and the psychological cost resulted from family separation. What is worse, parental absence may influence the education investment on left-behind children. Nevertheless, the overall impact of parental migration on the education of left-behind children remains unclear.
To make up for the gap, this paper the immediate impacts of parental migration on leftbehind children, especially on the formulation of human capital, considering the specific roles of father and mother. Specifically, the absence of one parent was distinguished from that of both parents, and their impacts on left-behind children were estimated separately. Focusing on the absence of mother, the author examined the father's role as the caretaker, which is usually assumed by mother in normal families. Besides, the effect of father's absence was compared with that of mother's absence on children's development. During the research, the height-forage z-score (HAZ score) was taken as the output variable.
Literature review
Father's absence Much research has been done on the effect of father's absence on the development of children. For instance, Nock and Einolf (2008) ranked divorce, out-of-wedlock birth and incarceration as the leading causes of father's absence. Aside from these factors, Burrus et al., (2010) attributed father's absence to homelessness and migration to another state or country. Coakley (2013) discovered that father's absence appears primarily among minorities in the US, especially African Americans and Hispanic Americans. Ermisch and Francesconi (2001) and Ermisch et al., (2004) examined the effect of father's absence on the early pregnancy of girls, revealing that parental absence is positively correlated with early pregnancy and that divorce in early childhood has a greater effect than divorce in middle childhood. Both studies adopt the sibling fixed effects (SFE) model and extract data from British Household Panel Survey (BHPS). Horn and Sylvestor (2002) suggested that father's absence can double or triple the chance of drug addiction, increase the educational needs, and induce more health, emotional and behavioural problems among the children. Heinrich (2014) argued that the unique way that fathers interact with their children contribute to the healthy development of the children from infancy to early adulthood.
Father's presence (mother's absence)
Some scholars have explored how the father's presence affects the development of children. For example, Gruber (2004) pointed out that a girl is less likely to work when only father is present. Corak et al., (2001) noted the low labour force participation among boys with the father's presence only. Gottainer (2000) found that the children living with divorced father perform less well than those growing up in a stable two-parent household. Claire and Lynne (2015) performed a hierarchal regression on the data from the Family Life Project (FLP) and found that the mean length of utterance of fathers brings greater benefits to their children's vocabulary and problem-solving ability than that of mothers. This finding highlights the unique contribution of fathers to the academic performance in early childhood. Through 45 experiments in 2 years, Muhammad (2014) compared the academic performance of three types of children (e.g. the children with father's presence, the children whose father is dead, and the children living with divorced father), and proved that the children with father's presence boast the best academic performance. Craigie (2008) learned that the children in stable single-parent and stable two-parent households have similar cognitive outcomes, but the children from households with a disruptive family structure have poorer cognitive performance than those from stable single-parent households. Matthew (2000) verified the consistency between the results of National Longitudinal Survey of Youth (NLSY) and neuropsychological evidence and confirmed that the continuous time input from the father for up to a year has a lasting effect on the social and emotional skills of children but little or no impact on cognitive outcomes. Brown (2006) demonstrated that the disruptions of cohabiting unions are less harmful for children than are disruptions of marital unions, which weakens the effect of father's presence/absence on the development of children.
Parental migration
In the case of left-behind children, parental migration is a combination of father's absence and mother's absence. Previous studies have shown that parent migration can influence the human capital development of left-behind children through various channels (Christian and Albrecht, 2011; Robert and Barbara, 1995; Stark, 1993) . Through China Health and Nutrition Survey (CHNS), Chang et al., (2011) and Chen (2013) investigated the time allocation of leftbehind children in China and found that these children spend lots of time on housework. David and Hillel (2011) probed into the impact of Mexican emigration to the US on their children's academic performance; the results show that living in a migrant household has a negative effect on the schooling of older children. Becker (1965) and Grossman (1972) summed up the negative impacts of rural-to-urban migrant on the health of left-behind parents: the emigrated children have less time to take care of their parents; the migration estranges parents and children (Hermalin and Myers, 2002) , making it less likely for the children to care for the parents (Kuhn, 2001) . Similar effects were demonstrated repeatedly by Antman (2010 Antman ( , 2012 Antman ( , 2015 .
Data Collection

Descriptive data
The research data were collected from the survey of China Family Panel Studies (CFPS), a nationally representative, annual longitudinal survey of Chinese communities, families, and individuals launched in 2010 by the Institute of Social Science Survey (ISSS) of Peking University, China. The CFPS is designed to collect individual-, family-, and community-level longitudinal data in contemporary China. The studies focus on the economic, as well as the non-economic, wellbeing of the Chinese population, with a wealth of information covering such topics as economic activities, education outcomes, family dynamics and relationships, migration, and health.
According to the available CFPS survey reports, the CFPS 2010 covers 14,798 families, 33,600 adults and 8,890 children, while the CFPS 2012 covers 55,014 families, 35,720 adults and 8,624 children. Considering the difference in surveyed area and the population growth, the population of children was respectively adjusted to 8,589 for 2010 and 2012. To select proper data for our analysis, a series of cognitive skill tests were conducted on children aged between 10 and 15. Then, the results were constricted with the data of the two surveys. Due to the high inconsistency between the test results and CFPS 2012, the author decided to extract the research data purely from CFPS 2010 (In particular, the CFPS 2012 replaced 34 questions in Chinese language tests and 24 questions in mathematical tests contained in the 2010 survey with 10 questions on short-term memory and 15 questions on logic analysis test.). Finally, 4,952 children aged 2~15 from rural China were selected out of the samples of CFPS 2010. These subjects lived in villages, towns or suburban areas in 2010 (Note: (1) City usually refers to the densely populated area of a designated city, such as the downtown of a county-or prefect-level city; (2) Town usually refers to the area where the government of a designated county or township is located; (3) Rural village usually refers to an area populated by people who mainly participate in agricultural work and is structured in the form of a village; (4) Suburb usually refers to the periphery of a city with high population density that is part of a designated city in terms of administration.). Table 1 describes the different types of cohabitation in the households of our subjects. As shown in the table, both parents stayed at home in 73% of the households, with mother being the main caretaker; only mother was present in 10.45% of the households, slightly higher than the portion of left-behind children (8.25%). Therefore, most parents stayed at home in rural China, and only 10.45% of mothers served as migrant workers.
Output variables
(1) HAZ score The HAZ score was introduced as a dependent variable to measure the quality of children in the target age group, considering the positive effect of height on children's schooling in China (Zhao and Glewwe，2010) . The HAZ is defined as the standard deviation of a person's height from the median height of a reference population of healthy children of the same age and gender. The reference height distribution was extracted from the growth charts published by the Centers for Disease Control and Prevention. Besides, the parents' height was included in the HAZ score to control the genetic inherence. As Thomas (1994) put it, height reflects children's long-term nutritional status and hinges on their mental development, mortality and income in adulthood. Therefore, the height is closely correlated with other quality measures of the children.
(2) Cognitive skill (Chinese language test score and math test score) The cognitive skills of the children between 10 and 15 were measured through a series of skill tests. Specifically, these children received a 34-item Chinese language test and a 24-item math test. Their scores were normalized (M=0; SD=1) and taken as cognitive skill indices. Based on the cohabitation status, the target sample was classified into four groups (Table 3) : (1) presence of both parents; (2) absence of father; (3) absence of mother; (4) absence of both parents. Considering the role of caretaker, the sample was further divided into six categories (Table 4) : (1) presence of both parents with father being the caretaker; (2) presence of both parents with father not being the caretaker; (3) absence of father; (4) absence of mother with father being the caretaker; (5) absence of mother with father not being the caretaker; (6) absence of both parents.
Next, the development of different kinds of left-behind children was compared with that of the children enjoying the presence of both parents, to see which type of children experience the least negative effect. The other variables are listed in Table 2 .
As shown in Table 2 , about 33% of the children did not attend school (i.e. those younger than 6); the average number of siblings of children in rural China is greater than 1. That is generally there is more than one child in rural family. Overall, about 94% of Chinese children lived in rural areas in 2010.
Methodology and Estimation Model
As mentioned above, the primary goal is to figure out the impacts of different cohabitation structures on the development of children. Hence, the baseline estimation function (model 1) was introduced to determine the importance of father's presence in children development and pinpoint the effect of each type of cohabitation structure on the development of left-behind children:
Where yi are the qualities of children; ci4 are four dummy variables on father's role; xi is the features of children; fi are family background information (e.g. family income and education level of the caretaker).
First, the author intended to find out which role of father is important for children development. In general, father's absence means more family income but less time to spend with children, while father's presence means less income but more interaction with children. For better estimation, the father's presence was classified into two scenarios: the father being the caretaker and the father not being the caretaker. In this way, model 2 includes 6 different categories (Shown in Table 4 ).
Estimation Results
Results based on the HAZ score
To evaluate the importance of father's role, the HAZ scores of the children aged between 2 and 15 were obtained by ordinary least squares (OLS). The estimation results are presented in Table 3 . The results show that the children enjoying the presence of both parents or mother had relatively high HAZ score. Then, models 1-2 were converted into models 3 and 4 with county fixed effect (129 counties), aiming to eliminate the influence of local culture and parental preference on child development. Similar results were obtained as the above-mentioned two groups of children still had higher HAZ score than left-behind children. Further comparison was made between the children enjoying the presence of both parents and those enjoy the presence of mother only. It is learned that the magnitude size was very similar, and the similarity is statistically significant. In other words, the father's presence is not so important in the development of children who are not left behind by their mothers. Despite the control of age, education and gender, the 4 categories in Table 3 take no account of if the father assumes the role of caretaker. Maybe, father's caregiver role has opposite effect on children's development comparing with the presence role; therefore the average partial effect of this kind category was offset to some degree. Further, the 6 categories in Table 4 were classified considering the caretaker status of the father. Compared to the categories for left-behind children, the father's presence has a positive effect on children development. The effect of mother's presence was similar to that of category 2 (presence of both parents with father not being the caretaker). Then, the categories with father being the caretaker were removed. In this case, the importance of father's presence increased from 0.555 to 0.655, indicating that, father's presence role is significant importance than the caregiver role when mother is at home.
The Wald test results also show that (Shown in column4 of categories (2) and (3) (presence of both parents with father not being the caretaker and absence of father) are much better than that of category (1) (presence of both parents with father being the caretaker). This means the father's presence is more important than whether he assumes the caretaker role as long as the mother is at home. Moreover, in the presence of mother, the father's presence did not significantly enhance the HAZ score on children. This may be attributed to the overlook of the interaction between father and children in the presence of father. In addition, all categories with the absence of one parent had better impacts than those for left-behind children; comparatively speaking, the mother's absence exerted greater negative effect on children development than the father's absence, that is, mother's presence is much more important than father's presence in rural China. Genetically, the parents' height greatly boosted children's height, while the high number of siblings hindered the bodily growth of each child due to the limited resources.
Next, the author analysed the heterogeneity of the results on children features (Table 5 ). All the results consistently demonstrate the same pattern: the left-behind boys had lower HAZ scores than those enjoying the presence of mother or both parents. Besides, the results also indicate that the father's presence is more important than whether he assumes the caretaker role as long as the mother is at home. More specifically, for category (1) (presence of both parents), the effect of the boy subsample was similar to that of the pooled sample in Table  4 (0.77 vs. 0.78). However, the boy subsample had a larger effect than the latter for category (2) (mother at home, but absence of father) (0.91 vs. 0.76). The comparison reveals the significant larger of mother's presence on boy development. These patterns disappeared when the role of caretaker was included: the effects of the boy subsample and the pooled sample were respectively 0.100 and 0.904 for category (2) (presence of both parents with father not being the caretaker), and 0.999 and 0.975 for category (3) (absence of father). Nonetheless, there was no significant difference between the effects on girls and those on leftbehind children. Of course, it is still legible that the girls in category (2) (presence of both parents with father not being the caretaker) and category (3) (absence of father) boasted higher HAZ scores than their peers in category (1) (presence of both parents with father being the caretaker). This trend agrees well with the result of pooled estimation in Table 4 . The lack of difference may come from the sample distribution and loss of degree of freedom when the samples are fixed to 129 counties. The results of the same model with the province fixed effect were much more significant and robust (All kind comparison is based on the counties fixed effect, and the provincial fixed models are more significant (the estimation results will be available if requiring), This because our main explanatory variables are all dummies and some categories are of small observations less than 10 If fixed the counties.).
Robustness check based on the cognitive tests
This section verifies the sensitivity of the estimation results to the academic performance. Based on the results of the Chines language test and math test, it is observed that the children aged between 10 and 15 at least attended primary school. Tables 6~7 list the OLS estimation of the test results. There is a significant similarity between the word test results and the HAZ score. Compared to leftbehind children, the absence of mother or absence of father both had significant positive effect on children's cognitive skills (on the 10% level). However, this pattern was weaker and insignificant when the math test results were considered. Thus, the existence of selection effect is indeed sensitive to the measure of children quality.
Conclusions
The absence of father or mother has significant adverse effects on the development of left-behind children, resulting in a 0.66% and 0.62% decrease in HAZ score from the levels when either the both parents' presence or the only father absent. The absence of father has a much smaller impact than the absence of both parents. This means the mother alone can take care of the children well when the father is absent. Besides, the father's presence is more important than whether he assumes the caretaker role as long as the mother is at home. Whether father is present or absent, the mother's presence is essential to the development of children. Therefore, more favourable policies should be laid down to encourage at least mother's presence, or work nearby the hometown, which could largely improve the accumulation of child human capital.
In future research, the author will include more variables of father's presence like companion time and interaction frequency and explore the long-term effect of father's presence on left-behind children.
